ATP-dependent mechanisms for protein degradation in mammalian cells.
The biochemical basis for ATP-dependent protein degradation observed in intact cells has been studied in cell-free extracts of baby hamster kidney fibroblasts. ATP plays at least two distinct roles in proteolysis. First, ATP is required for the covalent conjugation of ubiquitin to protein substrates. This modification markedly enhances the rates of degradation of some, but not all, proteins. Second, ATP appears to stimulate the activity of a protease capable of degrading both ubiquitinated and non-ubiquitinated proteins. This protease has several biochemical and catalytic features that resemble those of the previously described high molecular weight protease, macropain. Furthermore, antibodies against highly purified human erythrocyte macropain inhibit both ubiquitin-dependent and ubiquitin-independent pathways of ATP-dependent proteolysis. Such results provide evidence for an important role for macropain in ATP-dependent proteolysis in mammalian cells.